were gradually dissolved in water, and its concentration ranges from saturated to 0.01 per cent. Besides this, the benzidine solution was prepared as under ; 100 cc. of 0.25 per cent aqueous solution of benzidine contains 0.1 cc. of hydrogen peroxide. Thus, the following experiment was carried out at room temperature.
1. Blood smears should always be fresh and not be fixed by any alcohol, formalin or flame. 2. First, the fresh dry smear is covered with the solutions of salts for one minute. 3. Pour off the solution, but not wash it in water. 4 Only brown granules are distinctly seen. This phase is called Phase W (P4), where the salts act no more. These brown granules are because of only benzidine solution. These four phases were examined about copper sulfate (Fig. 1.) , while the other case such as nitroprussidnatrium, zinc sulfate, and NAS are shown in the annexed figures. However, the salts do not always possess such four phases, i. e. some salts possess only three or only one. Therefore, we can classify these salts into following four groups according to the number of possessing phases. Salt 1. Possessing all four phases : CuSO4.5H2O, ZnSO4•7H20.
(Acids such as H2SO4 and HNO3 possess P1, P2, P3 and P4, too. But the blue granules in P2 are stained very weakly.) The peroxidase stain using the above zinc sulfate was introduced by Usami and Yamamoto (1943).8) Salt 2. Possessing P2, P3 and P4, namely no P1: Na4Fe2(CN)10(NO)2.
4H20, K2SO4-Al2(SO4)3.24H20, NiSO4-71120, (NH4)2SO4, and NAS. Salt 3. Possessing P1 and P4, namely neither P2 nor P3: We could not find such a salt yet, but hydrochloric acid corresponds to this group. Salt 4. Possessing only P4 ZnCO3 and BaSO4. This group has no effect as a salt, even if it is saturated. In other words, salt 1 and 2 are of great value, while salt 3 and 4 are entirely useless for peroxidase stain. Moreover, it should especially be noted that the salt 2, such as nitroprussidnatrium and NAS, cannot be an inhibitor of peroxidase even in the saturated solution.
Further experiments were planned in order to observe the relation between the above mentioned blue and brown peroxidase positive granules in all blood cells. By means of the experiments using copper sulfate and NAS, we could prove, that at first the peroxidase positive granules stain brown, next, both the brown and blue granules appear simultaneously in the cytoplasm, at last all granules change into blue. These color of granules correspond to the above described four phases : blue to P2, mixing of blue and brown to P3, and only brown to P4. Thus the results concerning myeloid, monocytic, and lymphocytic series were given as follows :
Technic : A) Cover the not fixed smears with the copper sulfate solution (0.5%) for one minute, next pour off it, not washing in water, finally cover with the benzidine-hydrogen-peroxide solution for various seconds. The latter seconds range from five to sixty. B) NAS-Benzidine solution may be used instead of both copper sulfate and benzidine. Namely, the case of neutrophils, eosinophils, and monocytes indicates no granule-43rown--4mixing of brown and bluc-blue, according to the seconds, while lymphocytes never show positive granule through the staining, and basophils show only brown. As the above table shows, the phase of mixing of both granules (P3) is a little longer in eosinophils than in neutrophils or monocytes,. in other words, the granules of eosinophils stain blue later than neutrophils or monocytes. However, we must point out distinctly that the seconds in the above table often change according to the conditions of human bodies such as ages, sex, state of health, and individual variations, while the order of color changes of granules in all blood cells does not differ from the table. If very old smears, the eosiophils never show blue granules but only brown, though the staining time of the same solution is above ten minutes, on the contrary the neutrophils in the same smears may stain blue in several minutes.
Summary
The salts which are used ed for the peroxidase stain of blood cells have been classified into four sorts, of which Salt 1 and 2 are useful, while Salt 3 and 4 are entirely useless for the stain. The available Methods, devised until recently by many investigators, apply the Salt 1 or 2 for the color change of the peroxidase granules.
We have also made it clear that the method of showing blue granules such as Sat o's does not differ essentially from that of showing brown granules such as Graham's, because the reactions of the two method3 are linked with each other ; the method of showing blue granules in the myelogenous blood cells indicates brown granules at first, which are gradually changed into blue according to the staining time.
Of course, both the brown and illue granules can never be seen without benzidine, and the blue granules originate from the brown.
Judging from this, it is suggested to us that so-called peroxidase stain of blood cells may be due to the affinity between peroxidase granules and benzidine, and that between oxidized benzidine and salts.
The mechanism of this reaction is to be explained in further reports, though it is generally believed that the peroxidase of blood cells is the ferment which resolves hydrogen peroxide as the source of oxygen for the rapid oxidation of benzidine. 
